Fat reserves are an important energy source for animals wintering in temperate zones. Long nights, low ambient temperature and often unpredictable food all increase the probability of death from starvation, and to survive, animals carry energy reserves as fat. Based on the assumption that extra weight makes birds more vulnerable to diurnal predators, it has been hypothesized that predation risk places an upper limit on avian fat reserves. The hypothesis leads to the prediction that birds should decrease their mass in response to increased risk of predation. We tested this prediction with a resident species, the tufted titmouse, Baelophus bicolor. During a 3-day period, we presented a taxidermic mount of a sharp-shinned hawk, Accipiter striatus (predator treatment) or a mourning dove, Zenaida macroura (control treatment) to seven titmice housed individually with food ad libitum. Even though vigilance and delay in time to resume foraging were significantly higher after exposure to the hawk model, the body mass of titmice after exposure to the hawk increased rather than decreased, a result opposite to that predicted. In particular, the birds significantly increased their evening body mass and mean daily mass gain during the treatment period. Our results suggest that risk-dependent foraging appears to regulate avian body fat reserves by limiting foraging time. When food is unlimited, as in our experiment, birds may be able to obtain high energy reserves even while maintaining intense vigilance for predators, and under such conditions, the energetic costs of flying may control upper level energy reserves.
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For many animals wintering in the temperate zone, fat reserves serve as an important buffer against starvation (e.g. Witter & Cuthill 1993) . To minimize risk of starvation caused by long nights, low ambient temperatures, and limited and often unpredictable food supplies, animals should maximize the amount of energy reserves they carry as body fat (King 1972; Blem 1990) . However, birds normally maintain much lower fat reserves than the maximum possible (Witter & Cuthill 1993) , suggesting there must be costs to maintaining and/or carrying larger fat reserves. It has been hypothesized that risk of predation causes birds to maintain a lower amount of body fat (Lima 1986; McNamara 1990; McNamara & Houston 1990; Grubb & Pravosudov 1994) , resulting in a trade-off between risk of starvation and risk of predation (Lima 1986 ). This assumption has been incorporated into a number of optimality-based theoretical investigations of the fat reserves birds should maintain under different ecological conditions (McNamara & Houston 1990; McNamara et al. 1990 McNamara et al. , 1994 Houston & McNamara 1993; Bednekoff & Houston 1994a, b) . That risk of starvation affects birds' fat reserves has recently been tested and supported (Ekman & Hake 1990; Bednekoff & Krebs 1995; Witter et al. 1995; Pravosudov & Grubb 1997) . The effect of predation risk on fat reserves, however often assumed, has remained largely untested.
The hypothesized effect of predation risk on birds' fat reserves can be divided into two main components. The first component, predation risk-dependent body mass, holds that more fat reserves result in higher body mass which leads to higher predation risk by impairing birds' physical ability to fly. Heavier birds have been predicted to have reduced manoeuvrability and a slower maximum flight speed, which increases their chances of being attacked by an aerial predator (Witter et al. 1994; Metcalfe & Ure 1995; Kullberg et al. 1996) . The other component of predation risk-dependent reserves concerns the extent of foraging bouts. To accrue and maintain higher fat reserves, a bird must spend more time foraging. Because birds are at higher risk of predation while foraging than while resting (Houston et al. 1993; Clark 1994) , they may postpone foraging, and thus maintain the minimum necessary fat reserves.
